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ABSTRACT 



Video signals are converted into one or more blocks for each 
predetermined unit amount of data, and a Discrete Cosine 
Transform (DCT) process is performed in the blocks a 
convert the video signal from a time-base area signal to a 
DCT coefficient in a frequency area for data compression. 
One chip of a spread spectrum signal is allocated to each 
block of the video signal or to each of a plurality of blocks, 
and additional information is superimposed on the video 
signal at a constant level corresponding to the chip value for 
transmission. A video signal on which the additional infor- 
mation consisting of the spread spectrum signal transmitted 
has been superimposed is received, and from this received 
signal, a DC component of the DCT coefficient is extracted. 
Inverse spread spectrum processing is performed for the DC 
component of the DCT coefficient extracted to detect the 
additional information. 

4 Claims, 9 Drawing Sheets 
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ADDITIONAL INFORMATION SIGNAL 

SUPERIMPOSING AND DETECTING 
SYSTEM, ADDITIONAL INFORMATION 
SUPERIMPOSING AND DETECTING 

METHOD, AND ADDITIONAL 5 
INFORMATION SIGNAL DETECTING 
METHOD AND APPARATUS THEREFOR 

This is a division of the prior application Ser. No. 
09/143,963 filed Aug. 31, 1998 U.S. Pat. No. 6,163,565. io 

FIELD OF THE INVENTION 

The present invention relates to a method, an apparatus, 
and a system for superimposing and transmitting additional 
information, by spectrum spreading additional information 15 
compressed using a DCT (Discrete Cosine Transform) 
process, on, for example, a video signal so as not to affect 
its reproduced image as far as possible, and superimposing 
on an infinitesimal level for transmitting it, and detecting the 
additional information from the received signal on the 20 
receiving side for utilization, and an apparatus for detecting 
the superimposed additional information. 

BACKGROUND OF THE INVENTION 

25 

Digital information recording apparatuses such as digital 
VTRs and MD (Minidisc) recording and reproducing appa- 
ratuses have become widespread, and further DVD (Digital 
Video Disc or Digital Versatile Disc) apparatuses each 
equipped with a recording function have also come on the 3Q 
market. In these digital information recording apparatuses, 
various additional information signals are allowed to be 
recorded in the wake of digital video signals, digital audio 
signals and further data for computers and the like, which 
are main information signals. 35 

In this case, this additional information signal is a digital 
signal, and is added to a digital information signal as a signal 
to be recorded in such an area as is regionally distinguished 
from the digital information signal, such as a header portion 
to be added to data of, for example, a digital information 40 
signal in units of blocks, and an area for other TOC (Table 
of Contents). 

As described above, in the case of a system of transmit- 
ting by superimposing additional information on a conven- 
tional main information signal for recording among others, 45 
the additional information signal is not directly superim- 
posed on a digital information signal such as a header 
portion, but is arranged to be added to an indirect portion. 
For this reason, the additional information signal is com- 
paratively easily removed by filtering or tampering, thus 50 
possibly making it impossible to detect a necessary addi- 
tional information signal by a recording apparatus or a 
reproducing apparatus. Particularly, if control information to 
prevent unauthorized duplication, copyright information or 
the like is added as an additional information signal, the 55 
removal of such an additional information signal will bring 
about such a state that the initial object cannot be achieved. 

Also, in the case of addition of an additional information 
signal to such an indirect portion as described above, the 
additional information signal will be lost when the digital 60 
information signal is converted into an analog signal 
because only the main information signal can be obtained. 
This means that even if such a measure as to prevent 
unauthorized duplication of a digital information signal is 
taken by superimposing such a duplication-preventive con- 65 
trol signal as described above as an additional information 
signal, such a situation that the duplication -preventive mea- 
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sure counts for nothing any longer will develop when 
converted into an analog signal. 

As a superimposition system for an additional information 
signal capable of solving the problem on the lost additional 
information signal and the problem when the additional 
information signal is converted into an analog signal as 
described above, the present applicant previously proposed 
a system for spectrum spreading an additional information 
signal such as the duplication-preventive control signal, and 
superimposing this additional information signal thus spec- 
trum spread on a video signal to digital-record or analog- 
record the video signal (U.S. patent application Ser. No. 
08/75510). 

In this system, a code (hereinafter, referred to as PN code) 
of, for example, PN (Pseudorandom Noise) series, which is 
used as a spread code, is caused to be generated at a 
sufficiently early period, and this code is spectrum spread by 
applying it to the additional information signal, whereby an 
additional information signal such as a duplication- 
preventive control signal of a narrow band on a high level is 
caused to be converted into a signal of a wide band on an 
infinitesimal level which does not affect the video signal, is, 
this additional information signal thus spectrum spread, that 
is, the spread spectrum signal is superimposed on the analog 
video signal to record on a recording medium. In this case, 
a video signal to be recorded on the recording medium may 
be either analog or digital. 

In this system, the additional information signal such as 
the duplication-preventive control signal is superimposed at 
the same time and within the same frequency as the video 
signal, and therefore, it is difficult, for, for example, a person 
who intends to duplicate illegally to remove the duplication- 
preventive control signal superimposed from the video sig- 
nal. On the other hand, it is possible to utilize by detecting 
an additional information signal such as the duplication- 
preventive control signal superimposed by inverse spread 
spectrum. 

Since the additional information superimposed on the 
video signal is not removed from the video signal when the 
video signal is reproduced, it is necessary as described above 
to superimpose the additional information on the video 
signal on an infinitesimal level which does not affect the 
reproduced image of the video signal. However, the infini- 
tesimal level must be a level on which the additional 
information can be detected. 

As described above, it is possible to reliably supply the 
duplication-preventive control signal together with the video 
signal to a recording apparatus side, and on the side of this 
recording apparatus, it is also possible to detect this 
duplication-preventive control signal for reliably performing 
duplication control corresponding to the duplication- 
preventive control signal detected. 

In the case of recording the video signal particularly as a 
digital signal, the video signal is converted into one or more 
blocks in units of plural pixels to be subjected to a com- 
pression process in the block unit. As this compression 
technique, the MPEG2 system or the like is generally used. 
In this MPEG2, the video signal is converted from a 
time-base area signal to a DCT coefficient in a frequency 
area and is compressed by means of the DCT process in 
block unit. On the reproduction side, the inverse DCT 
process is performed so that the data of the DCT coefficient 
is returned to the digital video signal in the time-base area. 

It is, of course, possible to superimpose an additional 
information spectrum spread as described above also on the 
video signal transmitted accompanied by such data com- 
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pression. As regards the additional information 
superimposed, it is generally considered to detect after 
returned from the DCT coefficient to the time-base area 
signal. 

However, in a case where the additional information 5 
cannot be detected unless it is returned to the time -base area 
signal in advance as described above, there arises inconve- 
nience that it becomes possible to duplicate digital informa- 
tion at a stage of DCT coefficient in a compressed bit stream 
state even if the additional information in question is, for 1° 
example, information for duplication-preventive control and 
the content of the information is prohibited duplication. 

In the light of the above-described points, it is an object 
of the present invention to provide a method and an appa- 
ratus capable of reliably detecting additional information 15 
superimposed even if an information signal compressed 
using DCT is not returned to the time-base area signal. 

SUMMARY OF THE INVENTION 

The present invention concerns an information outputting 20 
apparatus for outputting an information signal with addi- 
tional information by superimposing additional information 
on an information signal, and an additional information 
superimposing and detecting system for receiving the infor- 
mation signal with additional information from the infor- 25 
mation outputting apparatus to detect the additional infor- 
mation from the information signal. The information 
outputting apparatus is characterized by comprising: first 
spread code generating means for generating a first spread 
signal having chip sections corresponding to each block 30 
comprising information signals divided for each data of a 
predetermined amount; spectrum spreading means for spec- 
trum spreading the additional information signal through the 
first spread code to generate a spread additional information 
signal; signal superimposing means for superimposing the 35 
spread additional information signal on the information 
signal to generate an information signal with additional 
information; compressing means for discrete cosine trans- 
forming the information signal with additional information 
for each of the blocks to thereby convert the information 40 
signal with additional information from a time-base area 
signal to a DCT coefficient in a frequency area, and data 
compressing the information signal with additional infor- 
mation to generate a compressed information signal; signal 
extracting means for extracting a DC component of the DCT 45 
coefficient from the compressed information signal; second 
spread code generating means for generating the same 
second spread signal as the first spread signal on the basis of 
the information signal with additional information; and 
inverse spectrum spreading means for inverse spectrum 50 
spreading the DC component of the DCT coefficient 
extracted by using the second spread code to detect the 
additional information signal from the compressed informa- 
tion signal. 

According to the present invention, the additional infor- 55 
mation spectrum spread will be included in the DC compo- 
nent of the DCT coefficient when it is discrete cosine 
transformed. Therefore, on the side of detection of the 
additional information, it becomes possible to extract the 
DCT coefficient, and to detect the additional information 60 
from the DC component of the DCT coefficient thus 
extracted by means of the inverse spread. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A to 1C are explanatory diagrams mainly illus- 65 
trating an embodiment of an additional information super- 
imposing method according to the present invention; 
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FIG. 2 is a block diagram showing an example of an 
apparatus on an additional information superimposition side 
to which an embodiment of the additional information 
superimposing and transmitting method according to the 
present invention is applied; 

FIG. 3 is a view showing a structural example for a part 
of the apparatus of FIG. 1; 

FIG. 4 is a view showing a structural example for a part 
of the apparatus of FIG. 1; 

FIGS. 5A to 5D are explanatory graph illustrating rela- 
tionship between an information signal and superimposition 
level of a spread spectrum signal; and 

FIG. 6 is a block diagram showing an example of an 
apparatus on an additional information detection side to 
which an embodiment of the additional information super- 
imposing and transmitting method according to the present 
invention is applied. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Hereinafter, with reference to the accompanying 
drawings, the description will be made of an embodiment 
according to the present invention. The embodiment to be 
described below is a case where a video signal is digital 
compressed by a compression system using DCT such as 
MPEG2 system and the compressed video signal is trans- 
mitted through a network or is transmitted by a method such 
as a method of recording on a recording medium. 

In this embodiment, one screen of one frame (or one field) 
of a video signal is divided into blocks BL for each rectan- 
gular region consisting of, for example, horizontal 
directionxvertical direction-8 pixelsx8 pixels as shown in 
FIG. 1A, and the video signal is subjected to DCT process 
in units of the BL for compression. Thus, the additional 
information is superimposed on the video signal in such 
manner that 1 chip of spread code is allocated to 1 block BL 
as a spread spectrum signal. 

Also in this embodiment, when the value of 1 chip of a 
spread spectrum signal is "0" with respect to a video signal, 
a positive constant level is superimposed, and when "1", the 
spread spectrum signal is as additional information is super- 
imposed on a video signal as a negative constant level. The 
level superimposed as 1 chip is made to be an infinitesimal 
level on which the influence of the video signal on the 
reproduced image is restricted to a minimum. 

In this respect, this embodiment is to superimpose a 
duplication-preventive control signal as additional 
information, and a case where design is made such that 
duplication-preventive control on a digital video signal 
transmitted can be performed. This duplication-preventive 
control signal may have the content of limited generation 
such as, for example, that only the duplication of the first 
generation is permitted, and may be a signal indicating 
prohibited or approved duplication of a video signal. It is 
constituted by 1 bit or several bits. 

Also, in the following embodiment, a spread spectrum 
signal is superimposed on a luminance signal Y of video 
signals, and is not superimposed on a color signal C. It is of 
course possible to superimpose the spread spectrum signal 
also on a color signal C. Since, however, on transmitting a 
color signal in the video signal, two phase axis components 
of, for example, color-difference signals or the like are used 
to reproduce the color through the phases of these two axes, 
the hue is changed even on an infinitesimal level, when the 
spread spectrum signal is superimposed on the color signal. 
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Therefore, the color becomes comparatively conspicuous, FIG. 3 is a block diagram for explaining the timing signal 
and it is difficult to superimpose the spread spectrum signal generating unit 22 according to this embodiment. As shown 
without affecting the change in hue. For this reason, in this in FIG. 3, the timing signal generating unit 22 of this 
embodiment, the spread spectrum signal shall be superim- embodiment comprises a PN-producing timing signal gen- 
posed only on the luminance signal. For the sake of brevity s erating unit 221, a PN clock generating unit 222 consisting 
of description, however, an expression of "video signal" will of PLL> and a tirning signal generating unit 223 so that a 
be used without discnminaUng the luminance signal Y from horizontal synchronizing signal H and a vertical synchro- 
the color signal C m the following description. nizing signal v from the synchronous separating unit 18 are 

J f?9- 2 , * * bloc . k dia g ran ? showing an example oi an slI pp U ed to the PN-producing timing signal generating unit 

additional information superimposing apparatus according 30 m and the timin si j ti unit 223 , and that a 

to this embodiment. . ■ . , , . . • , »t r , 

t T7 . . , . , . horizontal synchronizing signal H from the synchronous 

An analog video signal Vi inputted is converted into a separating unit 18 is supplied to the PN clock generating unit 

digital signal by an A-D converter 11, is supplied to a 222 

logging unit of effective area of picture 12, and is supplied * „ XT , . 

to a block division unit 13 after a synchronizing signal The PN-produclng timing signal generating unit 221 uses 

portion is removed. 15 the vertical synchronizing signal V as a reference signal to 

In the block division unit 13, the digital video signal is, as generate a reset signal RE of a vertical period for determin- 

shown in FIG. 1A, divided into units of block BL of ing a cycle period of PN code sequence for spread which is 

horizontal directionxvertical direction=8 pixelsx8 pixels. used for spread spectrum. The PN-producing timing signal 

Data in units of block from this block division unit 13 are generating unit 221 also generates a PN-producing enabled 

supplied to an additional information superimposing unit 14. 20 signal EN. 

Thus, as described later, additional information consisting of The PN clock generating unit 222 synchronizes with the 

spread spectrum signals is supplied to this superimposing horizontal synchronizing signal H and generates the PN 

unit 14, and is superimposed so that 1 chip of the spread c i oc k PNCLK with a block period using the PLL circuit, 

spectrum signal is just allocated to the data in units of block. More specifically, the PN clock PNCLK is a clock signal of 

The digital video signal on which additional information 25 a period for each data for x 51ock BL> or ^ this cxamp i ej a 

from the superimposing unit 14 is superimposed is supplied period of 8x8=64 pixels. This PN clock PNCLK is used to 

to a DCT processing unit 15. In this DOT processing unit 15, determine a chip period of spread code, 

the data in units of block BL are subjected to a DCT A1 . . . 4 . . A 

operation process for transforming a time-base area signal Mso ' , me . timmg f lgn *! f neratmg unit 223 generates 

into a DCT coefficient in the frequency area (See FIGS IB 30 vano f U T? sl ? nals wmch are used ^ digitizing video 

and 1C) signals and for the compression process in the apparatus 

The arithmetic processing result from the DCTprocessing *IG. 2 as described above on the basis of the 

unit 15 is supplied to the quantization unit 16 to be quan- vertical synchronizing signal V and the horizontal synchro- 

tized. The output from the quantization unit 16 is supplied to nizin S Sl &>* 1 H - A ^ming signal from the timing signal 

the DCT processing unit 15 through a motion compensating 35 generating unit 223 contains a clock in units of pixels, 

circuit 18 to perform a DCT operation for the motion The PN-producing enabled signal EN, the reset signal RE 

component. Namely, in an intraframe, which is called I and the PN clock PNCLK from the timing signal generating 

picture, the DCT arithmetic process is performed within the unit 22 are supplied to the PN generating unit 23. 

frame, but in an inter-frame such as B picture and P picture, The PN generating unit 23 generates a PN code in 

a difference between frames before and behind it is taken, 40 response to the clock signal PNCLK, the enabled signal EN 

and the difference is transmitted as the data. In order to make and the reset signal RE. More specifically, the PN generating 

the difference as small as possible, a motion vector between unit 23 generates through the reset signal RE, or in this 

the frames is detected to transmit also the motion compo- example, is reset through a vertical period to generate a PN 

cent. code sequence PS of a predetermined code pattern from its 

The output from the quantization unit 16 is variable length 45 head. The PN generating unit 23 generates a PN code 

encoded using a Huffman code in a variable length encoding sequence PS in response to the clock signal PNCLK only 

unit 17, and it is outputted as an output signal Dv for when it is caused to be in a PN code enabled state through 

transmission for, for example, recording and the like. the enabled signal EN. 

Additional information is produced and superimposed as FIG. 4 is a view showing a structural example of the PN 

below. That is, an input analog video signal Vi is supplied to 50 generating unit 23. The PN generating unit 23 of this 

a synchronous separating unit 21. This synchronous sepa- example consists of 15 pieces of D flip-flops REG1 to 

rating unit 21 separates a horizontal synchronizing signal H REG15 which constitute a 15-stage shift register, and exclu- 

and a vertical synchronizing signal V from the analog video sive OR circuits EX-OR1 to EX-OR3 for operating an 

signal Vi, and the horizontal synchronizing signal H and the appropriate tap output of this shift register. The PN gener- 

vertical synchronizing signal V, which have thus been 55 ating unit 23 shown in FIG. 4 generates, as described above, 

separated, are supplied to a timing signal generating unit 22. a PN code sequence PS of M-series on the basis of the 

The timing signal generating unit 22 uses the horizontal enabled signal EN, the PN clock signal PNCLK and the PN 

synchronizing signal H and the vertical synchronizing signal code reset timing signal RE. 

V as a reference signal, and digitizes the video signal to The PN code sequence PS thus obtained from the PN 

generate a timing signal for compression process. The 60 generating unit 23 is supplied to a SS (In this specification, 

timing signal generating unit 22 also produces, as described SS is an abbreviation for spread spectrum. The same applies 

later, a PN-producing enabled signal EN showing a section hereinafter) additional information producing unit 24. The 

for generating a PN code as a spread code for producing a SS additional information producing unit 24 comprises a 

spread spectrum signal, a PN code reset timing signal RE multiplication unit for multiplying the above-described 

(hereinafter, abbreviated to reset signal RE) showing gen- 65 duplication-preventive control signal by the PN code 

eration starting timing for the PN code, or a PN clock signal sequence PS from the PN generating unit 23 for performing 

PNCLK. spread spectrum, and generates a SS duplication-preventive 
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control signal as SS additional information. In this case, the signal superimposed, the spread spectrum signal is restored 

duplication-preventive control signal which is supplied to as a narrow-band signal again as shown in FIG. 5D. By 

the SS additional information producing unit 24 or is gen- providing a sufficient bandwidth spread rate, the electric 

erated by this producing unit 24 is adapted to have the same powcr G f additional information signal after the inverse 

information bit content at least in each block BL. s spread exceeds the information signal to enable detection. 

Thus, the SS additional information producing unit 24 In this case? sinoe ^ additiona i i n f orma tion signal super- 
supplies the SS duplication-preventive control signal pro- ^ d on an information signa i such ^ video signdi]s is 
duced to the supenmposing unit 14 through the supenm- ri d at the same lime md within me same frc . 
posuig level setting unit 25. r r 4 , . c . . . , . , . 
r . * . iL • , quency as the information signal such as video signals, it is 
n this case the supenmposing leve setting unit 25 10 ■ ible l0 delete and ameod b laci with a fre . 
outputs a positive, constant infinitesimal level when the Cl4 i ■ r 
value of a chip of the SS duplication-preventive control filter 0r Simple 1Ilfomiatlon - 
signal is "0", or a negative, constant infinitesimal level when Therefore, by superimposing a necessary additional infor- 
it is "1", which is a digital level corresponding to the value mation signal on a video signal or the like for recording, it 
of the chip of the SS duplication-preventive control signal. ^ possible to reliably transmit such an additional informa- 
In other words, as shown by cross-hatching in FIG. IB, 15 tion signal as the above-described duplication-preventive 
signals corresponding to the chip values are to be uniformly control signal in the wake of the video signal or the like, 
superimposed on all pixels within 1 block BL. Moreover, in case where an additional information signal 

Accordingly, when a signal from the superimposing unit which has been spectrum spread at lower signal power than 
14 has been subjected to the DCT process, all the additional information signals such as video signals is superimposed on 
information components of the spread spectrum signal 20 an information signal as in the case of the above-described 
superimposed are to be concentrated on coefficient DC embodiment, it is possible to minimize the degradation of 
which is the DC component of the DCT coefficient as shown tne information signal- 
in FIG. 1C. When, for example, a duplication-preventive signal is 

As regards the SS duplication-preventive control signal 25 superimposed on a video signal as an additional information 
superimposed as additional information, as described later, signal, it is difficult* as described above to tamper or delete 
it becomes possible to detect it from the video signal by the duplication preventing signal, and therefore, duplication- 
taking out the DC portion of the DCT coefficient, that is, preventive control capable of reliably preventing unautho- 
only the coefficient DC and performing the inverse spread rized duplication becomes possible, 
spectrum in a state of data of DCT coefficient before the 3Q Since in the above-described structure, spread spectrum is 
inverse DCT process. performed using a PN code sequence of vertical period with 

In video data thus transmitted, since the SS duplication- a vertical synchronizing signal as a reference signal, a PN 

preventive control signal is contained in the coefficient DC code sequence for inverse spread spectrum which becomes 

during an inverse DCT operation when decoding has been necessary in the case of detecting this spread spectrum 

made, this SS duplication-preventive control signal is super- 35 signal from video signals can be easily produced on the basis 

imposed on the video signal substantially without deterio- of a signal synchronized with the vertical synchronizing 

ration to be returned to its original state. In the case of signal detected from the video signal. In other words, 

components of high frequency, it may disappear owing to synchronous control of the PN code for inverse spread using, 

the compression, but the coefficient DC, which is a DC for example, a sliding correlating apparatus or the like 

component, is surely contained in the compressed signal. 4G becomes unnecessary. Since a PN code sequence for inverse 

Therefore, the SS duplication-preventive control signal is spread can be thus easily generated, the inverse spread 

reliably transmitted and duplication control is performed spectrum is carried out quickly, and, spread spectrum is 

reliably. carried out quickly, and it is possible to detect an additional 

FIGS. 5A to 5D show relationship between the spread information signal such as a duplication-preventive control 

spectrum signal superimposed on an infinitesimal level as 45 signal on which is superimposed on a video signal spread 

described above and the video signal in spectrum. The spectrum. 

additional information signal spectrum spread has a small In this respect, in the example of FIGS. lAto 1C, the SS 

amount of information contained therein, is a signal of low duplication-preventive control signal has been arranged to 

bit rate, and is a narrow-band signal as shown in FIG. 5A. be superimposed on a digital video signal, but it is also, of 

When this signal is subjected to spread spectrum, it becomes 50 course, possible to superimpose on an analog video signal 

such a wide-band width signal as shown in FIG. 5B. At this before A-D conversion in such a manner that 1 chip of the 

time, the spread spectrum signal level becomes smaller in spread spectrum signal corresponds to plural pixels corre- 

inverse proportion to the enlargement ratio of the band sponding to data in units of block BL. 

width. FIG. 6 shows an embodiment of an apparatus for detect - 

This spread spectrum signal is superimposed on a video 55 ing a duplication-preventive control signal, which is addi- 

signal by the superimposing unit 14. In this case, the spread tional information, from compressed video signal data on 

spectrum signal is caused to be superimposed on a lower which SS additional information is superimposed as 

level than the dynamic range of information signal such as described above. . 

video signals as shown in FIG. 5C. By superimposing in this More specifically, compressed video signal data Dv is 

way, it is possible to almost prevent information signals such 60 supplied to a variable length encoding unit 31 to be encoded, 

as video signals from being deteriorated. Accordingly, when and is supplied to an inverse quantization unit 32. In this 

a video signal on which a spread spectrum signal is super- inverse quantization unit 32, the data is inverse quantized to 

imposed is supplied to a monitor to reproduce the image, an thereby be returned to data of bit stream consisting of DCT 

excellent reproduced image can be obtained with almost no coefficient. The data from this inverse quantization unit 32 

influence by the spread spectrum signal. 65 is supplied to a DO'component extracting unit 33 to extract 

As described later, however, when the inverse spread the coefficient DC which is the DC component of the DCT 

spectrum is performed in order to detect the spread spectrum coefficient. 
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This coefficient DC is supplied to an adder 34 for extract- 
ing correct data by integrating a difference in the interframe. 
An output signal from this adder 34 is temporarily stored in 
a DC component memory 35. The DC component memory 
35 has a storage area for 1 frame in units of block, and the 
storage area in each block unit is updated by a new output 
from a corresponding block from the adder 34. The DC 
component output for each block from this DC component 
memory 35 is supplied to one input end of a switching 
circuit 36. Also, "0" is supplied as a DC component to the 
other input end of the switching circuit 36. 

This switching circuit 36 is switching-controlled for each 
frame in response to information as to whether it is an 
intraframe contained in the header information in input 
digital compressed data in the variable length encoding unit 
31 or an interframe. More specifically, when the data being 
decompressed is of the intraframe, namely in the I picture, 
the switching circuit 36 is switched to "0" side. This is 
because the data of each block BL at this time is data which 
is completed within the frame, and is data within the frame 
in question, which is not a difference between frames before 
and behind it. 

On the other hand, when the data being decompressed is 
of interframe data, the switching circuit 36 is switched to the 
DC component memory 35 side, the difference for each 
block is accumulated in the memory 35, the difference is 
added to the data in the next frame, and correct data is 
restored. 

As described above, the DC component of the DCT 
coefficient restored is supplied to the inverse spread unit 37. 
On the other hand, a PN code sequence which synchronizes 
with the PN code on the superimposition side is supplied to 
this inverse spread unit 37, and the inverse spread is per- 
formed to detect the additional information superimposed on 
the DC component of the DCT coefficient. The additional 
information thus detected is supplied to an additional infor- 
mation determining unit 38 to determine the bit of the 
additional information. 

The PN code sequence for inverse spread is generated in 
synchronization with the superimposition side as below. 
More specifically, the compressed video signal data Dv is 
supplied to a synchronous timing extracting unit 41 to 
generate a synchronous timing signal. This synchronous 
timing signal contains a block synchronous timing signal, 
and a synchronous timing signal for data in units of frame. 
The synchronous timing signal from this synchronous tim- 
ing extracting unit 41 is supplied to a timing signal gener- 
ating unit 42, where a timing signal such as clock used for 
decompressing and a timing signal for generating a spread 
code for inverse spread are produced. 

A spread code for inverse spread is generated from a PN 
producing unit 43. This PN producing unit 43 has quite the 
same structure as the PN producing unit shown in FIG. 4 
described above. A timing signal generating unit 42 gener- 
ates a reset signal RE, an enabled signal EN and a clock 
signal PNCLK which synchronize with the timing signal 
used on the superimposition side of the SS additional 
information on the basis of a synchronizing timing signal 
from the synchronous timing extracting unit 41, and supplies 
those signals to the PN producing unit 43. 

Accordingly, a PN code sequence, which synchronizes 
with the PN code sequence on the superimposition side, is 
generated from the PN producing unit 43. Through the PN 
code sequence from this PN producing unit 43, the addi- 
tional information is detected from the output signal from 
the adder 34 in the inverse spread unit 37. 
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Through a duplication-preventive control signal as addi- 
tional information which has been detected and determined 
as described above, in this embodiment, it is possible to 
detect whether or not digital compressed video data in bit 

5 stream stage can be duplicated. If it is, for example, dupli- 
cation prohibited, it is possible to dispose of the bit stream 
data captured in the buffer without reading it out. 

If what is needed is only to detect additional information 
such as a duplication-preventive control signal, the inverse 

io dct processing unit is not required, and therefore, there are 
the merits that the structure as the additional information 
detecting apparatus is simplified and becomes low-priced. 

For example, a DVD playback apparatus or a DVD 
recording and playback apparatus has a MPEG decoder for 

15 returning a video signal compressed by MPEG2 to a time- 
base area signal, and therefore, it is of course possible to 
return the video signal compressed to a video signal of the 
time-base area by means of the inverse DCT process, and 
thereafter to detect the additional information by means of 

20 the inverse spread. 

In the case of a DVD-ROM driver, however, no MPEG 
decoder is provided, but MPEG decoding is performed in a 
personal computer or the like connected to this DVD-ROM 

25 driver. In this case, if unauthorized duplication can be 
prevented before the MPEG decording, effective 
duplication-preventive control will be possible. 

If the DVD-ROM driver is provided with the additional 
information detecting apparatus of FIG. 6 described above, 

30 it will become possible to perform a control process such as 
duplication prevention for bit stream data at a stage before 
it is installed in a personal computer, at comparatively low 
price even if such an expensive apparatus as the MPEG 
decoder is not used. 

35 Also, even if the apparatus of FIG. 6 is connected like an 
adapter between the DVD-ROM driver or the like and a 
personal computer or the like, the same operation effect can 
be obtained. 

In the above description, the structure has been arranged 
40 such that spread spectrum is performed by a PN code 
sequence of vertical period and an adder 34 and a DC 
component memory 35 are provided in consideration of a 
difference in the interframe, but the PN code sequence of 
vertical period is caused to be reversed with a frame period 
45 corresponding to one difference, and the additional infor- 
mation is spectrum spread for superimposition, whereby the 
adder 34 and the DC component memory 35 can be omitted. 

In the above description, the SS additional information 
has been superimposed on the video signal in such a manner 
50 that one chip corresponds to one block, but it may be 
possible to allocate one chip for each of a plurality of blocks 
exceeding one block, and to superimpose so that, for 
example, a macro block having four blocks corresponds to 
one chip. 

55 

Also, it may be also possible to superimpose by allocating 
one chip for each block consisting of a plurality of pixels in 
one direction: horizontal direction or vertical direction, or 
for each of a plurality of blocks, instead of a block consisting 
6Q of a plurality of pixels in both directions: horizontal and 
vertical directions. 

Also, the reset period for spread code for spread spectrum 
may be plural vertical periods and not one vertical period. 
Further, the reset period for spread code may be one bori- 
65 zontal period or plural horizontal periods. 

Also, in the above -described example, the structure has 
been arranged such that the superimposing level is set to 
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positive or negative in response to whether the chip of 
spread code is "0" or "1", but it may be possible to 
superimpose with one on "0" level and the other on a 
positive or negative level, and in this case, the positive or 
negative level is made to be a superimposing level pattern of 5 
such a fixed pattern as described above, whereby the present 
invention is applicable. 

Also, in the above description, the additional information 
signal which is spectrum spread and superimposed, has been 
a duplication-preventive control signal, but this additional 10 
information signal is not limited to such a duplication- 
preventive control signal, but information relating to, for 
example, digital video signals, time code information, copy- 
right information and the like for distinguishing, for 
example, each field can be used. As the copyright 15 
information, an apparatus number for specifying, for 
example, the recording apparatus in question can be used. If 
this apparatus number has been superimposed on the digital 
video signal Vi and recorded, a history duplicated can be 
easily followed up. 20 

Also, in the above description, a case where a spread 
spectrum signal is superimposed on an analog video signal 
has been described, but it is of course possible to superim- 
pose a spread spectrum signal on a digital video signal, and 
in this case, it goes without saying that the present invention 25 
is applicable. 

Also, in the above description, the additional information 
bit has been spectrum spread through the PN code, but the 
present invention is of course applicable to a case where a 3Q 
spread spectrum signal is detected by superimposing PN 
codes of different series in response to the additional infor- 
mation bit and detecting those PN codes. 

Also, for example, when assuming that when the PN code 
is superimposed, "1", or when not superimposed, "0" is 35 
transmitted respectively, the PN code itself is superimposed 
on the video signal as a spread spectrum signal, the present 
invention is applicable. 

Also, the spread code is not limited to the PN code, but it 
goes without saying that other codes such as gold code can 40 
be used. 

Also, in the above description, the description has been 
made of the case in which it is applied to a recording and 
playback system, but the present invention is also applicable 
when additional information is superimposed on a video 45 
signal for transmission through various transmission media 
such as radio waves, cable and infrared ray. 

What is claimed is: 

1. An apparatus for superimposing information on a main 
information signal, said apparatus comprising: 50 
generating means for generating superimposing informa- 
tion composed of plurality of bits; 
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superimposing means for superimposing said superim- 
posing information on said main information signal by 
allocating one bit of said superimposing information to 
one of one block and a plurality of blocks of said main 
information signal, each said block containing a pre- 
determined amount of data, and generating said main 
information signal with said superimposing informa- 
tion; and 

compressing means for converting said information signal 
with said superimposing information signal from a 
time-base area signal to a frequency area coefficient by 
transforming said information signal with said super- 
imposing information for each of said plurality of 
blocks and for compressing said information signal 
with said superimposing information and generating a 
compressed main information signal. 

2. A method for superimposing information on a main 
information signal, comprising the steps of: 

generating superimposing information composed of a 
plurality of bits; 

superimposing said superimposing information on said 
main information signal by allocating one bit of said 
superimposing information to one of one block and a 
plurality blocks of said main information, each block 
containing a predetermined amount of data, and gen- 
erating said main information signal with said super- 
imposing information; and 

converting said information signal with said superimpos- 
ing information from a time-base area signal to a 
frequency area coefficient by transforming said main 
information signal with said superimposing signal for 
each of said plurality of blocks, and compressing said 
information signal with said superimposing informa- 
tion and generating a compressed main information 
signal. 

3. A method for detecting superimposed information from 
an information signal, comprising the steps of: 

extracting DC components of said information signal; and 
detecting said superimposed information signal from said 
DC components of said information signal. 

4. A detecting apparatus for detecting superimposed infor- 
mation from an information signal comprising: 

extracting means for extracting DC components of said 
information signal; and 

detecting means for detecting said superimposed infor- 
mation from said DC components of said information 
signal. 

***** 
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